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Description 

The invention relates to a normal compositions of ingredients useful for the treatment of anorectal and colonic dis- 
eases (including hemorrhoids). The novel composition possess properties to control inflammation, prevent capillary 
5 bleeding and fragility in mammals particularly human beings. 

BACKGROUND OF THE INVENTION 

Anorectal and colonic diseases are usually characterised by inflammation of the infected region. Other common 
w symptoms are those associated with inflammation, like heat itching, redness, pain and swelling. A common character- 
istic of such anorectal and colonic diseases is the appearance of fissures, cracks, fistulas and abscesses. 

Among the various anorectal and colonic diseases, hemorrhoids occupy a prominent position and have been the 
subject of numerous clinical studies. Hemorrhoidal disease is characterised by bleeding, without any pain. Fresh blood 
spots occur immediately, on defecation. However, pain occurs when the hemorrhoids are secondarily infected, or com- 
75 plicated by thrombosis and anal fissures. Hemorrhoids is characterised by episodes of acute hemorrhoid attacks, with 
bleeding, pain and prolapse of hemorrhoidal mass. 

Thus, an effective treatment of acute hemorrhoidal attacks should not only provide relief as early as 2-3 days, after 
initiation of the treatment, but also reduce the recurrence of such attacks. 

There exist several procedures for the treatment of hemorrhoids. Patents have been granted in respect of surgical 
20 dressings (European patent No.8803398) and surgical devices (European patent No.0095142). A patent, (United 
States Patent No. 462 1635) has been granted for the use of lasers in the treatment of hemorrhoids. The techniques of 
(^pharmacotherapy and electrochemical techniques for treatment of hemorrhoids have also been patented vide 
European patent No.0091405 and European Patent No.01 16688, respectively. However, the biggest drawbacks of the 
above, are the involvement of medical experts beyond mere prescription of medicines and probable hospitalisation. 
25 Also, some of them are physically and/or psychologically unpleasant in application. 

Several patents (Nos.41 601 48, 4508728, 4797392, 4518583 and 5234914) have been granted in the United States 
of America in respect of compositions containing certain wound healing agents to provide symptomatic relief, by pro- 
moting tissue repair, reducing inflammation and encouraging wound healing. Some of them like United States Patent 
Noa4518583 and 5234914 contain antimicrobial agents. These compositions, however, only relieve symptoms associ- 
30 ated with inflammation, like heat, itching, redness, pain and swelling. 

A number of compositions for the treatment of anorectal diseases (including hemorrhoids) are based on the anaes- 
thetic and vasoconstrictive properties of the constituents, but these provide only temporary symptomatic relief. 

Patents in the United States of America (United States Patents Nos.4613498, 4626433, 5166132, 5219880, 
5234914 and 4797392) and Europe (European Patents Nos. 851 8086 and 0513442) have been granted in respect of 
as compositions with varying constituents, for topical application in the form of suitable and acceptable pharmaceutical 
carriers, such as salts, salves, ointments etc., with organic, inorganic and biological active agents. However, these com- 
positions provide only temporary relief and are limited to local application and cannot be used for systemic use or oral 
administration. 

A topical treatment for hemorrhoidal pain and for spasms of the sphintcters and muscles located in the Gl tract is 
40 disclosed in a granted patent (US patent 595753) which includes amino acid L-arginine in a pharmaceutical^ accepta- 
ble carrier.Another US patent (5591436) has been granted for a composition for dietary supplement for the treatment of 
hemorrhoids. The composition comprisis 60% to 95% Indian Barberry by weight; 4.8% to 38% Nagkesar by weight; and 
0.2% to 2% Margosa tree leaves by weight 

Another US patent (5562906) discloses the use of bark or berries of the species Xanthoxylum clavaherculis L and 
45 Xanthoxylum americanum Hill, both of the yellow wood tree family, both containing the compound Xanthoxylum are 
employed for the treatment of hemorrhoids and other membrane and capillary disorders of the veins and arteries. 
Improved strength and flexibility of the veins, arteries and their constituent structures is obtained. 

There is available in the market, pharmaceutical compositions containing diosmin and a combination of diosmin 
and hesperidin for the treatment of hemorrhoids. However, the concentration of diosmin and hespericGn in such compo- 
se sitions is much higher than the concentrations of f lavonoids of the present invention. Besides such diosmin and hespe- 
ridin are obtained from synthetic sources. 

The inventors have researched, and as a result of the expenditure of time and mental faculties have found that the 
f lavonoid composition of the present invention exhibits surprisingly significant enhanced pharmacological and thera- 
peutic response at much lower dosage levels in comparison to existing compositions employing f lavonoids. 
55 The present invention provides a Pharmaceutical composition which is safe and painless and has long term effec- 
tiveness. 
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SUMMARY OF THE INVENTION 

A corrposition and a method for treating anorectal diseases including hemorrhoids and colonic diseases with long 
term effectiveness and low prolapse rates. The treatment includes applying to the hemorrhoids and anorectal tissues 
5 an effective amount of composition including a pharmaceutical^ acceptable carrier and a mixture of flavonoids. The 
treatment also includes adminstration by oral route and / or parenteral route an effective amount of composition includ- 
ing a pharmaceutically acceptable carrier and mixture of flavonoids 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

w 

This invention provides compositions which are water soluble and can be uniformly distributed in the affected 
region. It reduces inflammation, and soothes the feeling of itching and burning associated with it The invention also pro- 
vides relief from pain, which characterises hemorrhoids. Growth of microorganisms is also prevented by the composi- 
tion when administered in any manner. The invention is useful in the treatment of lesions, other than hemorrhoids in the 

is anorectal area and can be formulated in several types of Dosage Forms. There are no side effects from the use of the 
conposition in human beings. Further, the treatment is not physically or psychologically unpleasant in its application. 
The plant Euphorbia prostrata (Family : Euphorbiaceae) was identified as being relevant in the study of anorectal and 
colonic diseases, including hemorrhoids. Euphorbia prostrata is well known to the Indian tracfitional medicine in the use 
of treatment for asthma, bloody dysentery and sores. Five new compounds were discovered and identified by the inven- 

20 tors in Euphorbia prostrata (Fig. 1) namely luteolin, 6-methoxy-quercetin-glycoside, Querceitin, and glycosides of lute- 
olin and apigenin. Euphorbia prostrata contains 1 -2.5% of total flavonoids. Out of which apigenin glycoside is 0.8-1 .4%, 
luteolin glycoside is 0.2-0.5%, 6-methoxy-quercetin glycoside is 05%, quercetin and luteolin is 0.1%. 

These flavonoidal constituents are reported to have anti-inflammatory properties. These compounds were 
extracted from Euphorbia prostrata for testing and combined in a proportion, which is new and has not been reported 

25 before. The compounds in such proportion were standardised to pharmaceutically acceptable specifications in order to 
ensure reproducibility from batch to batch. The result is the standardized extract of Euphorbia prostrata, which is the 
main active agent in the improved anorectal composition. Another unique feature of this extract of Euphorbia prostrata 
is, that it is prepared in such a manner that the resulting composition is water soluble. Pharmaceutical dosage carriers 
used in the present invention are capsules, tablets, ointments, creams, gels, foams, aerosols, sprays, and the like. 

30 Other plants containing apigenin glycosides and luteolin glycosides are Ixora arborea (Rubiaceae), Bommervia 
hispida (Pteridaceae), Adenocalymma aJliaceum (Bignomiaceae), Thalictrum thunbergii (Renunculaceae), PeriHa 
frutescens (Labiateae), Matricaria chamomilla (Compositae), Thymus membranaceous (Labiateae), Digitalis lanata 
(Scrophulariaceae), Cuminum cyminum (Umbell'rferae), Petroselinum, Euphorbia minuta, E.Serpeu$-microfolia, 
E.granuiata. Chrysentemum indicum and Matricaria chamomilla (Compositae) contain both apigenin and luteolin. 

35 Glycosides of quercetin has been reported from (Afferent species of Euphorbia (E. verrueosa, E. platiphyllos, E.dis- 
cobr, E. dulcis, E. helioscopia, E. thymifolia etc). 

The pharmaceutical composition containing the standardised extract of Euphorbia prostrata as the active ingredi- 
ent contains 35-62% flavonoids. Out of which apigenin glycoside is 30-45%, luteolin glycoside is 3-9%, 6-methaxy quer- 
cetin glycoside is 1-6%, quercetin and luteolin is 1-2%. The Extract also contains tannins (5%), resins and gums (10- 

40 15%), besides pigments, sterols, triterpenoids etc., 

The pharmaceutical composition of the present invention may also contain the active agents from other plants 
and/or from different pharmacological groups such as local anesthetics, vasoconstrictors, protectants, counterimtants, 
astringents, keratolyses and anticholinergics. 

Preferably, it would be beneficial to include other wound healing and antimicrobial agents which will result in the 

45 improvement of the effectiveness of the composition. 

The local anesthetics and/or their sate, include but are not limited to such as benzocaine, diperodon, pramaxine, 
camphor, dibucaine, phenol, tetrtacaine, lignocaine and phenacaine. The amount of such anasthetics could vary 
between 025% and 25% by weight. 

The vasoconstrictors include but are not limited to ephedrine. phenylephrine, phenylephrine and/or their salts. The 

so amount of such vasoconstrictors may vary between 0.005% and 1 .5% by weight 

The protectants include but are not limited to aluminium hydroxide gel, calamine, cocoa butter, cod or shark liver 
oil. glycerin in aqueous solution, kaolin, lanolin, mineral oQ, starch, white petrolatum, wool alcohol, zinc oxide, vegetable 
or castor oil, polyethylene glycol and propylene glycol. The amount of such protectants may vary between 5.0% and 
88.0% by weight 

55 The counterirritant includes but is not limited to menthol in aqueous solution. The amount of such counterinitant 
may vary between 025 - 2.5% by weight 

The astringents include but are not limited to calamine, zinc oxide, hamamelis water, bismuthresorcino! compound, 
bismuth subgallate. peruvian balsam, aluminium chlorhydraxy allarrtoinate, tannic acid and tannins. The amount of 
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such astringents may vary between 0.2% to 60.0% by weight The tannins additionally may be derived from plants such 
as Butea monosperma (Family : Leguminosae) Butea parvrflora and Butea frondoza. 

The wound healing agents include but are not limited to vitamin A and vitamin D in an amount by weight of between 
0.005% to 0.04%. Also peruvian balsam can be included by weight in an amount of between about 0.5% to 2.5%. Also 
5 cod liver oil can be included by weight in an amount between 1.0% to 6.0%. Also live yeast cell derivative can be 
included in an amount of between 2-50,000 units per gram. 

The antimicrobial agents include but are not limited to benzethonium chloride, benzalkonium chloride, boric acid, 
8-quinolinol benzoate. secondary amyttricresols, cetytpyridinium chloride, phenol, menthol, chtorothymol, camphor and 
8-hydroxyquinoline sulfate. The amount of such antimicrobial agents vary between 0.02% and 40.0% by weight 
10 The keratolyses include but are not limited to aluminium chlorhydroxy allantoinate and resorcinol. The amount of 
such keratolytics may vary between 0.2% and 3.5% by weight 

The anticholinergics include but are not limited to atropine or other solanaceous type alkaloids, either alone or in 
combination. The amount of such anticholinergics may vary between 0.02% and 0.1% by weight. 

The pharmaceutical compositions of the present invention can be dissolved or dispersed in an appropriate base, 
15 which can be suppositories, ointments, foams, sprays, medicated pads, capsules and tablets. 

The capsules contain 5-50 mg of the standardized extract of Euphorbia prostrata, preferably 9-15 mg alongwith 
pharmaceutical excipients. Similarly, tablets may be prepared by dispersing 5-50 mg of the standardized extract of 
Euphorbia prostrata, preferably 9-15 mg alongwith pharmaceutical excipients. The tablets may be coated or uncoated. 

The ointment may contain 0.1 -1 0% w/w of the standardized extract of Euphorbia prostrata, preferably 0.2-5% The 
20 capsule may be taken, subject to a maximum of 100mg per day, alongwith topical application containing the same 
extract, as and when required. 

The granules in ready dispersive and effervescent form may be prepared by using excipients sucrose, mannrtol, 
sodium bicarbonate, citric acid, sodium chloride etc., 

The cream may be prepared by emulsifying the aqueous phase, containing the active agent (0.1-10%, w/w preter- 
ms ably 0.2-5%), along with a suitable oleagenous phase, such that it results in a water soluble cream. 

Other alternatives can be prepared by formulating the Standardized Extract in 0. 1 -1 0% w/w as hydrophilic ointment 
(USP) absorption base, or water soluble bases, such as PEG ointment, (USNF) or as water absorbing bases such as 
hydrophilic petrolatum USP, lanolin USP or in hydrocarbon bases, such as white petrolatum USP. 

The suppository compositions may contain either hydrobhobic or hydrophilic base and can include cocoa butter, 
30 glycerinated gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of various molecular weights, pdy- 
oxy ethylene sorbitan fatty add esters and polyethylene stearates, polyvinyl alcohol, polyvinyl pyrrolidone, polyacryfa- 
mide, chemically modified starch or a combination of these materials. 

The foam and spray bases may contain one or more of aqueous and non aqueous solvents, propellants, surfect- 
artts, suspending and stabilising agents. 
as The medicated pads may contain one or more of the following : Water, glycerin, propylene glycol, alcohol and 
Hamamelis water. 

EVALUATION OF PHARMACOLOGICAL ACTIVITY OF THE STANDARDIZED EXTRACT 

40 ORAL ANTI INFLAMMATORY ACTIVITY (AIA) : 

Studies with the standardized extract of Euphorbia prostrata, when administered orally showed an inhibition of both 
carrageenan-induced oedema at U 180 min (b = 0.019, r = 0.965, p < 0.001) with ED50 value of 5.98 mg/kg (95% c. I 
= 11. 71 - 23.68) and histamine-induced oedema (b = 0.019, r = 0.860.p<0.001) with ED50 value = 16.37 mg/kg (95% 
45 CL = 0.01 -32.73). 

Carrageenan-induced oedema is a biphasic event, the earty hyper mia being due to the release of histamine and 
serotonin and the delayed oedema due to the release of bradykinin and prostaglandins. The findings shown in Table 1 , 
indicate that the orally administered standardized extract (200mg/kg) is effective against both phases of inflammation, 
inhibiting 76% of oedema and equivalent to 74% inhibition by 1 mg/kg of indomethacin (Lp.). 
so The results have been further supported by the experiments carried out in histamine and bradykinin induced 
oedema models. The data shown in Table 2 indicates 77% and 56% inhibition of oedema at +60 and +120 min in the 
histamine-induced oedema model, while in the bradykinin-induced model the effect was significant (p<0.001) only at + 
180 min. 

55 
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Table 1 



Modification of Carrageenan-induced Pedal Oedema in Rats following oral Administration of the extract and Intra- 
peritoneal treatment with Indomethacin. 




uojw mg/rvg 




Oedema + SEM(%) 








+30 


+60 


+120 


+180 min. 


The Standardized Extract 


50 


6 


8.512.8 


23.911.7 


37.7±5.7 


48.5±5.0** 




100 


6 


3.111.4* 


9.211.8*** 


25.412.0*** 


36.210.9*** 




200 


6 


0.714.5** 


1.414.7*** 


13.617.5*** 


15.019.9*** 


Indomethacin 


0.5 


6 


13.614.0 


18.914.0 


28.8±4.2 


ND 




1.0 


6 


9.3±2.3 


12.312.2 


16.4±1.6 


ND 




2.0 


6 


8.2±1.5 


12.8±1.8 


11..8±1.8 


ND 


Control 




22 


13.012.7 


23.313.0 


51.5±4.6 


62.712.9 


ND = Not Determined ; 



Signiicance relative to the respective control 
Group data :*P<0.01; 
** P<0.05; 



— P<0.001 

25 



Effect of the extract (100 mg/Kg, orally) on Histamine and BradyWnin induced 

Oedema 


Treatment 


N 


Oedema + SEM(%) 






+30 


+60 


+120 


+180 min. 


Histamine 


6 


19.040.3 


43.810.3 


53.310.6 


55.210.9 


Histamine+Extract 


6 


6.1±1.0* 


9.911.1* 


22.111.2* 


35.910.6 


Bradykinin 


6 


14.310.6 


19.310.8 


29.410.4 


47.010.6 


Bradykinin+Extract 


6 


13.110.7 


14.011.3 


29.010.9 


36.510.4 



Signiicance relative to the respective control group data * p < 0.001 . 



45 TOPICAL ANTIINFLAMMATORY ACTIVITY : 



Carrageenan-induced Pedal Oedema Test: 

Dose dependent antiinflammatory response was observed with the standardized extract (b=0.0287, r=0.991. 
so p<0.001 with EDsq value = 9.6 % (95% CL =8.56-10.72) as well as with the mixture of Apigenin glycoside & Luteolin 
glycoside (4:1) (b=0.0169, r=0.989,p< 0.001) with ED50 value =1.12% (95% CL = 0.045 - 2.195) when calculated with 
+ 180 min data on topical application, in the carrageen-induced foot paw oedema in mica 

It is thus concluded that the standardized extract is an antiinflammatory agent against two models of acute inflam- 
matory reaction but appears to be relatively less potent than Indomethacin given by a different route (i p ). 
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Table 3 



20 



Modification of Canrageenan-induced Mice Paw Oedema following Topical App 

Extract and Indomethacin. 


lication of the Standardized 


Treatment 


Dose (%} 


N 


+60 


■ 4 Oft 


■ 4 Oft 

+ io0 




+OOU 


4480m 


The Stnrriarriized Extract 


0.5 


6 




2.0 


4.8 


5.4** 


1.9 


2.3 




1.0 


6 


12.1** 


16.0* 


17.7 


10.9* 


3.8 


2.3 




2.0 


6 


9.1 


16.0* 


24.2* 


18.2* 


7.7 


4.6 




4.0 


6 


24.2** 


26.0* 


37.1*** 


29.1* 


7.7** 


6.9 




0.25 


6 


10.6** 


9.0* 


12.3*** 


8.9* 


5.2* 


7.9 




0.50 


6 


27.2** 


26.0* 


29.0* 


14.5* 


11.5* 


9.3 




1.00 


6 


30.3 


28.0* 


46.8*** 


21.2* 


11.5* 


13.9 


Indomethacin 


1.00 


6 


18.2** 


24.0** 


29.0** 


21.2** 


9.6** 


4.6 




2.00 


6 


24.2* 


26.0* 


41.9*** 


36.4* 


11.5* 


10.6 



Significance reteatrve to the respective control group data: 
*p<0.01 
** p<0.05 
— p<0.001 



25 

The duration of action of topical preparation was determined by studying the effects of different concentrations of 
the drug on oedema over a period of 8 hr. As evident from the Table 3. the peak inhibition was observed after 3-4 hours 
of canrageenan injection begining at 2 hr tor the extract at lower concentrations (0.5-2.0%) and 1 hr. at 4 % concentra- 
tion. A similar kinetic response was observed for the mixture of Apigenin glycoside & luteolin glycoside (4:1) (0.2-1%) 

30 and Indomethacin (1 -2%). The maximal effect of the mixture of apigenin glycoside and luteolin glycoside preparations 
observed at 4% concentration (37.1% inhibition) and 1 % concentration (46.8% inhibtion), respectively, was comparable 
to that of indomethacin at 2 percent concentration (41 .9% inhtoition). 

The topical effects of indomethacin were comparable with published results of mice carragenan-induced paw 
oedema (Schrier, D.J., Moniot, S., Quckman, M.I. and Gilbeiston, R.B., J. Pharm. Pharmacol., 39, 57, 1989). 

as The mixture of apigenin glycoside & luteolin glycoside was found to possess significant AIA on oral administration 
with ED50 vatu e=5.98 mg/kg (1.12%) to carageenan-induced paw oedema in rats which is comparable to ED50 
value=1.1 1% obtained on evaluation of topical AIA data of same fraction, suggesting that this mixture of compounds 
has both topical as well as oral AIA. The oral absorption of drug as a result of preening may also be considered in top- 
ical effect. However, percutaneous absorption of apigenin glycoside has also been reported. When compared to 

40 indomethacin this fraction demonstrated a greater antiinflammatory action and slightly higher inhfrrtion of the later 
phases of oedema. This is attributed to the activity of luteolin glycoside present in the fraction which is reported to 
decrease swelling in the later phase of oedematus reaction while apigenin glycoside acts in the earlier phase. Hence it 
is concluded that the standardized extract and the mixture of apigenin glycoside & luteolin glycoside have signif incant 
AIA. Further comparable EDg, values of topical and oral administration of the standardized extract suggest that the top- 

45 ical effect appears to be independent of systemic absorption. 

Croton Oil Ear Test: 

The test used was described in published literature, where apigenin 7-gIucoside was used as a reference sample. 

so Luteolin glycoside (300^g/ear) significantly inhibited the croton-oil induced (72%) and showed a dose dependent inhi- 
bition of the oedematous response to corton oil. The activity of the compound is comparable to that of apigenin 7-gIu- 
coside. Since the standardized extract also contain similar glycosides, hence also active, but to a lesser extent than the 
mixture of apigenin glycoside & luteolin glycoside. From this data it can be concluded that these glycosides possess an 
AIA similar to that already described for other chemically related glycosides. 

55 This comparative study of the standardized extract, apigenin glycoside, luteolin glycoside, and the mixture of api- 
genin glycoside & luteolin glycoside was confirmed independently by a Pharmacology Institute in Italy on the instruction 
of the inventors. The data on croton oil ear test in mice was found in agreement with data obtained in our laboratory 
using carrageenan model; any difference in the responses was attributed to the different administration routes. 
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Some of the results obtained by Italian Institute are reproduced below (Table 4). tndomethacin and hydrocortisone 
were used as the reference drugs. 



Table 4 



Anti inflammatory activity of the products tested. 


Products 


ID50 


Activity Ratio a 




jig/ear 


jimol/ear 


on Molar basis 


Indomethacin 


46.1 


0.126 


1.00 


Hydrocortisone 


3.3 


0.009 


14.00 


Apigenin glycoside* 


29.8 


0.110 


1.18 


Luteofin glycoside* 


38.4 


0.135 


0.96 


Quercetin* 


60.3 


0.200 


0.65 


Apigenin -7-glucoside 


175 


0.404 


0.32 ; 


Rutin 


282 


0.462 


0.28 



a Indomelhacin = 1 



* Main const bents of the standardized extract. 



Apigenin glycoside and luteolin glycoside appear to be the most active compounds among the compounds tested 
25 and are similar in potency to indomethacin, whereas other glycosides are less active. The potency of aglycones has 
been shown to be strictly propotional to their polarity (data not shown) suggesting that the percutaneous absorption 
may be an activity-limiting factor. 

Study on duration of Topical AIA constituents of the extract: 

30 

The effect of apigenin glycoside and luteolin glycoside has been further investigated for the AIA, beyond the stand- 
ard time of 6 hours; this activity was assessed as oedema (Table 5) and Leucocyte infiltrate inhibition (Table 6) at doses 
that normally produce an almost complete inhibition of oedema 6 bours after treatment 

55 

Table 5 



Effect on Oedema Development 


Treatment 


Hours after treatment 




6 


18 


30 


Controls 


7.6*0.4 


3.710.7 


0.910.3 


Apigenin (0.037 }iMol) glycoside 


0.010.1 


4.5±0.4 


0.510.1 


Luteolin (0.27^MoI) glycoside 


2.010.5 


2.2±0.2 


0.810.2 


Indomethacin (1.26iiMol) 


0.0±0.1 


3.110.4 


0.510.1 


Hydrocortisone (0.41 pMoi) 


0.510.2 


0.710.1 


0.710.1 


Data in mg, means ± aa; p<0.05 
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Table 6 



Effect on granulocyte infiltration (MPO activity). 


Treatment 


Hours after treatment 




6 


18 


30 


Controls 


18.5t2.4 


38.3±4.8 


22.8±7.5 


Apigenin (0.37uMol) glycoside 


0.2±0.1 


8.7±0.5 


0.9±1.4 


Luteolin (027 *iMol) glycoside 


2.2fc0.8 


13.9±1.5 


12.0±1.4 


Indomethacin (1^6^iMol) 


0.0±0.1 


10.0±1.6 


6.8±3.4 


Hydrocortisone (0.41 nMol) 


0.0±0.2 


6.912.1 


82±2.4 


One unit = 1 nMoi/min. of tetraguaiacol formed at 25°C. p< 0.05 | 



Apigenin glycoside and indomethacin lose their antiinflammatory activity 18 hours after treatment, whereas, at that 
time, hydrocortisone and luteolin glycoside maintain their effect to a certain extent. The inflammation appears to natu- 
re rally supress after 30 hours. The four compounds strongly and permanently inhibit the leukocyte infilteration, measured 
as myeloperoxidase activity. 

Percutanous absorption of Topically Active Flavonolds : 

25 The topical Al A of apigenin glycoside, one of the main constituents of the standardized extract, appears to be more 
potent than Indomethacin. These findings are at variance with the common opinion that such chemical compounds are 
scantily absorbed through the intact skin The percutaneous absorption of apigenin glycoside was studied in the same 
test conditions as used for the assessment of its AIA (inhibition of the croton oil-induced oedema in mice ears). To this 
purpose two doses of 3 H-apigenin glycoside (60 and 6 jig/ear) were applied to the inner surface of the mice ears, with 

30 or without the usual amount of irritant (35jig/ear). The specific activity of the labelled compounds was adjusted such 
that constant amount of radio activity and the amount of radio activity present in the wash solutions after exhaustive 
washings of the ears at the given times. 

The experiment shows first order absorption kinetics. The higher dose of apigenin glycoside is absorbed less rap- 
idly (fy = 4.4h) than the lower one (tv*=3.4 h). the presence of corton oil enhances the absorption of the compound and 

35 the absorpotion rate becomes indentical for the both the doses (ty* - 2.5h). 

The higher dose of apigenin glycoside almost completely inhibits the oedematous response to croton oil at least 
within the first 6 hours, whereas the lower dose has no effect on the development of the inflammatory response Con- 
sequently, the enhanced absorption caused by the croton oil is not bound up with an increased permeability of the 
inf lammed skin. The observed effect is probably due to the lipophilic properties of croton oil, which merely acts as vehi- 

40 cle. It can, therefore, be concluded that apigenin glycoside is absorbed through the intact skin and that its absorption- 
rate may be increased by a suitable pharmaceutical formulation. 

MECHANISM OF AIA OF THE EXTRACT: 

45 Flavonoids offer the advantage of high margin of safety and lack the side effects such as ulcerogenic^ over the 
classical antiinflammatory drugs (Agarwal, O.P., Agents Actions, 12, 298.1982; Havsteen, B., Biochem. Pharmacol., 32, 
1 141, 1983). Different approaches to study the antiinflammatory potential of the flavonoids have been made in recent 
years (Gabor, M., In "Handbook of Experimental Pharmacology: Antiinflammatory Drugs," J.R. Vane, S.H. Ferreira 
(Eds.) Springer, NY. 1979, p.68; Parmar, N.S and Ghosh, M.N., Ind. J. Pharmacol.. 10, 277, 1978). It has been sug- 

so gested that flavonoids not only increase the capillary permeability, they may also inhibit a number of stages in inflam- 
mation including granulation, tissue formation and chronic arthritis. The commonly stressed mechanism of action for 
antiinflammatory drugs is the inhibition of the pathways of arachidonic acid metabolism. However, while this mechanism 
could apply to luteolin glycoside, apigenin glycoside is unable to affect these processes (published literature) and there- 
fore, other mechanisms of action, such as inhibition of histamine release and radical scavenging activity should be 

55 taken into account for this compound. Apigenin and luteolin also decrease leukocyte infiltration and luteolin maintained 
its effect even after 18 hours of treatment. 

Quercetin and hs glycosides have been extensively studied for their effects on inflammation and were found to con- 
trol significantly the exudative and the proliferative phases of the cotton pellet granuloma (Roschin, Yu. V. and Gera- 
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schenko, Q.I., Vopr. Farm. Dolnem Vostoke, 1, 134, 1973; Chem. Abstr., 83, 37683, 1975; Kalshinikova, N.A and 
Geraschenko, G.I., Aktual. Vopr. Farm.,2, 353. 1974; Chem. Abstr., 84, 99346. 1976). Quercetin also inhbits mast cell 
histamine secretion (Benett, J.P., Gomperts, B.D. and Wollenweber, E., Arzneim. Forsch. 31. 433, 1981). neutrophil 
functions such as release of lysosomal enzymes, oxygen consumption, generation of free radicals and chemotaxis 
5 (Busse, W.W. Kipp, D.E and Middleton, E. Jr., J. Allergy Clin. Pharmacol.. 73. 801, 1984). Flavonoids are known to 
inhibit a number of enzymes including cycloxygenase (SeWya, S. and Okuda. H„ Biochem. Biophys. Res. Commun.. 
105. 1090, 1982). Flavonoids present in Euphorbia prostata were found to be active as oral and topical antiinflamma- 
tory agents by the inventors (Singla. A.K and Pathak. K., J. Ethanopharmacol.. 27. 55. 1989; Singla, A.K. and Pathak, 
K., J. Ethanopharmacol.. 29. 291, 1990). 

10 

EXAMPLES 

Process of manufacture and evaluation of the standardized extract: 

75 The plant Euphorbia prostrata was collected by qualified professionals from the hilly regions of Ramgarh in North 
Incfia. The plant was identified and characterised by the guidelines of WHO (WHO/TRM/91 .4, Programme Traditional 
Medicines World Health Organization Geneva. 1991) and the plant was dried under controlled conditions of tempera- 
ture and humidity. The whole plant was ground to fine/coarse powder. 

The powdered drug (5kg) was packed in a S.S. percolator. The extraction was affected by carrying out cold perco- 

20 lation with 1 5 It. of Ethyl Alcohol first time. 10 It. of menstruum was withdrawn and an equal volume was replaced with 
fresh ethyl alcohol. The process was repeated 5 times till the drug was exhausted. The alcoholic extracts were com- 
bined and concentrated under vacuum at 60°C. The concentrated extract was treated with hot water (80-90°C) and 
water soluble extract was obtained for the flavonoidal components. The aqueous extract was extracted with 5-10 vol- 
umes of anon polar organic solvent. The organic phasewas dehydrated with suitable desicants and concentrated under 

25 vacuum at 60°C. The concentrated extract was dried completely for several hours at 60°C under vacuum. The purified 
powdered extract was standardised before proceeding further. 

The extract of Euphorbia prostrata was characterised by High Performance Liquid Chromatography (HPLC). The 
HPLC was performed under following conditions and using Waters system equipped with M51 0 pumps and data station 
with Millenium software. 

30 

Mobile phase : Acetonitrile : 2% acetic acid (1 7:23) 

Column : C 18 (250X4mm/5n) 

Row Rate : 1 ml/min 

Detector : UV absorbance at 350 nm 

35 

The HPLC graph showed f ive peaks corresponding to the f lavonoid components luteolin, 6-methoxy-quercetin gly- 
coside, quercetin. luteolin glycoside and apigenin glycoside. Out of this the major peaks corresponded to luteolin and 
quercetin (these were confirmed by comparison with authentic luteolin and quercetin samples, apigenin glycoside and 
luteolin glycoside were used as the chemical and pharmacological marker for standardisation of the product. 

40 

Method of preparation of capsules : 

Based on the pharmacological studies it was established that each capsule should contain 15-50 mg of Euphorbia 
extract with HPLC finger printing compounds. Compound a 35% compounds B 9 %. rest 6 % and total f lavonoid content 
45 50%. 

Hence, the Euphorbia extract used for each batch was characterised and quantified with respect to f lavonoid con- 
tents as above Based on the exact values obtained, the extract quantity of Euphorbia extract per capsules was derived. 
A typical example of the formula based on average values of flavonoids is as follows : 

so Example 1: 





For 1 capsule 


For 10,000 capsules 


Extract 

Lactose IP/USP 


15 mg 
250 mg 


0.15 Kg 
2.50 Kg 
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(continued) 






For 1 capsule 


For 10,000 capsules 


Colloidal Silicone cOoxide 


10 mg 


0.10 Kg 


Rtalc 


25 mg 


0.25 Kg 



Example 2 : 





For 1 capsule 


For 10.000 capsules 


Extract 


15 mg 


0.15 Kg 


Dibasic Calcium Phosphate 


100 mg 


1.00 Kg 


Microcrystalline Cellulose 


120 mg 


1.20 Kg 


Starch (maize) 


60 mg 


0.60 Kg 


Magnesium stearate 


5 mg 


0.05 Kg 



Example 3 : 





For 1 capsule 


For 10,000 capsules 


Extract 


15 mg 


0.15 Kg 


Microcrystalline cellulose 


111 mg 


1.11 Kg 


Colloidal Silicone cfioxide 


3 mg 


0.03 Kg 


Purified talc 


3 mg 


0.03 Kg 


Magnesium stearate 


3 mg 


0.03 Kg 



35 

The standarcfized extract is dissolved in Ethyl Alcohol. Lactose, Colloidal Silicone Dioxide and P. Talc are passed 
through fine sieves individually. The solution of standardized extract in Ethyl Alcohol is adsorbed on lactose and mixed 
wed to achieve uniformity. The material is dried at temperature of 60-70°C till completely dried. The colloidal silicone 
dioxide and P.Talc are blended as lubricants. The blend is then analysed tor f lavonoid contents by HPLC. Based on the 
40 assay values the powder is filled in empty hard gelatin capsules at an average ffll weight of 300 mg ± 1 0 mg. The filled 
capsules are sealed in air-tight unit packages after Q.C. testing. 

Method of preparation of ointment : 

45 The standardized extract used for preparation of ointment was characterised in a similar manner as described in 
the preparation of capsules. Based on the exact values obtained, the exact percentage of standardized extract in oint- 
ment was derived. A typical example of the formula based on average values of f lavonoids is as follows. 

Example 4: 



Extract 


1% 


Cetyl alcohol 


20% 


Beeswax 


24% 


Glycerin 


12% 
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(continued) 


Sodium lauryl sulphate 


1% 


Propyl paraben 


0.01% 


Methyl paraben 


0.03% 


Purified water 


q.s 100% 



Example 5: 

w 

Hydrophilic Ointment 



Extract 


1% 


Methyl paraben 


0.026% 


Propyl paraben 


0.015% 


Sodium lauryl sulphate 


1% 


Propylene glycol 


12% 


Stearyl alcohol 


25% 


White petrolatum 


25% 


Purified water 


q.s 100% 



Example 6: 

30 Polyethylene Glycol Ointment 



Extract 


3% 


Polyethylene glycol 3350 


40% 


Polyethylene glycol 400 


57% 



40 The standardized extract is dissolved in glycerin and a small portion of purified water. Sodium lauryl sulphate, 
methyl paraben and propyl paraben are incorporated in the solution. The solution is warmed to 65-75°C. Simultane- 
ously, cetyl alcohol and beeswax are molten at about 75°C. The aqueous phase is added slowly to the oily phase under 
constant stirring and keeping the temperature between 65°C to 75°C. The resultant emulsion is stirred further for 1 hour 
and the weight is made upto 1 00% with warm purified water, if required. The ointment is allowed to cool and de-aerated. 

45 The final product is subjected to quality control testing and filled into lacquered aluminum collapsible tubes and sealed. 

EVALUATION OF CLINICAL EFFICACY OF CAPSULES AND OINTMENT 

The clinical evaluation of the pharmaceutical composition of this invention was done by University Institute of Phar- 
50 maceutical Sciences with the help of the University Health Centre, Punjab University, Chandigarh. After assessing the 
antiinflammatory action and toxicity testing in animals and based on the safe use of plant in Incfian Traditional Medicine 
for other conditions, the drug was administered in oral dosage form and topical application to patients with complaints 
of hemorrhoids and fissures. Majority of the patients either did not respond or had relapse with other forms of therapy. 
Patients were normally given one/two capsules a day for a period of 3-9 days. Some patients received both oral and 
55 topical preparation. Approximately 32,000 patients had been administered the drug. Most of the patients responded to 
one course of treatment without any side effects. 
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Fig. 1 : Chemical Structures of five fiavonoid compounds of the standardised extract of 
Euphorbia prostrata 



Claims 

1 . A pharmaceutical composition comprising one or more f lavonoids and/or derivatives thereof for the control and pre- 
vention of anorectal and colonic diseases in a pharmaceutical^ acceptable base. 
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2. A Composition as claimed in claim 1 , wherein said anorectal diseases can be hemorrhoids, fissures, cracks, fistu- 
las, abscesses, inflammatory bowel diseases such as, ulcerative colitis, Cohens disease and like. 

3. A composition as claimed in any of claims 1 wherein said f lavonokJs and the derivatives thereof are obtained from 
5 natural sources. 

4. A composition as claimed in any of claims 1 wherein said flavonoids and the derivatives thereof are obtained syn- 
thetically or from genetically manupulated sources.. 

10 5. A composition as claimed in any of the claims 1 which comprises therapeutic agents. 

6. A composition as claimed in claim 5 wherein said therapeutic agents are astringents, anesthetics and/or their salts, 
vasoconstrictors, protectants, counterirritants, keratolyses, anti-cholinergics, wound healing agents and anti-micro- 
bial agents. 

75 

7. A composition asclaimed in claim 6, wherein said therapeutic agents are astringents. 

8. A composition as claimed in claim 7, wherein said astringents are selected from calamine, zinc oxide, hamamefis 
water, bismuthresorcino) compound, bismuth subgallate, Peruvian balmam, aluminum chlorhyudroxy allantoinate 

20 and tannic acid. 

9. A composition as claimed in claim 7 wherein the amount of said astringents vary between 0.2% and 60% by weight. 

10. A composition as claimed in claim 6, wherein said therapeutic agents are anesthetics and/or their salts. 

25 

1 1 . A composition in as claimed in claim 1 0, wherein said anesthetics and/or their safts are selected from benzocaine, 
diperomon, pramoxine, camphor, dfoucaine, phenol, tetracaine, and phenacaine. 

12. A composition as claimed in claim 10 wherein the amount of said anesthetics vary between 0.25% and 25% by 
30 weight 

13. A composition as claimed in claim 6, wherein said therapeutic agents are vasoconstrictors. 

14. A composition as claimed in claim 13, wherein said vasoconstricators are selected from ephedrine, phenylephrine, 
35 phenylephrine and/or their salts. 

15. A composition as claimed in claim 1 3 wherein the amount of said vasoconstrictors may vary between 0.005% and 
1.5% by weight. 

40 1 6. A composition as claimed in claim 6, wherein said therapeutic agents are counterirritants. 

17. A composition as claimed in claim 16, wherein said counterirrrtant is menthol and is present in an amount between 
0.25 and 2.5% by weight. 

45 18. A composition as claimed in claim 6, wherein said therapeutic agents are protectants. 

19. A composition as claimed in claim 18, wherein said protectants are selected from aluminium hydroxide gel, cala- 
mine, cocoa butter, cod or shark liver oil, starch, white petrolatum, wool alcohol, zinc oxide, vegetable or castor oil, 
polyethylene glycol, propylene glycol. 

50 

20. A composition as claimed in claim 1 8 wherein said protectants are present in an amount between 5.0% and 88.0% 
by weight 

21. A composition as claimed in claim 6, wherein said therapeutic agents are wound healing agents. 

55 

22. A composition as claimed in claim 21, wherein said wound healing agents are selected from vitamin A, vitamin D, 
Peruvian balsam, cod liver oil and live yeast cell derivatives. 
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23. A corrposrtion as claimed in claim 21 wherein said vitamin A and vitamin D are present in an amount between 
0.005% to 0.04% by weight, said Peruvian balsam is present in amount between 0.5% to 2.5%, cod liver oil is 
present in an amount between 1 .0% to 6.0% and live yeast cell derivatives are present in an amount between 2 - 
50,000 units per gram. 

24. A composition as claimed in claim 6, wherein said therapeutic agents are antimicrobial agents. 

25. A composition as claimed in claim 24, wherein said antimicrobial agents are selected from benzethonium chloride, 
benalkonium chloride, boric acid, 8-quinolinol benzoate, secondary amyltricresols. cetyfeyridiniium chloride, phe- 
nol, menthol, chlorothymol, camphor and 8-hydroxyquinoline sulfate. 

26. A corrposrtion as claimed in claim 24, wherein said antimicrobial agents are present in an amount between 0.02% 
to 40% by weight. 

27. A composition as claimed in claim 6, wherein said therapeutic agents are keratolytics. 

28. A composition as claimed in claim 27, wherein said keratolytics are selected from aluminium chlorhydroxy allanoin- 
ate and resorcinol. 

29. A corrposrtion as claimed in claim 27 wherein said keratolytics are present in an amount between 0.2% and 3.5% 
by weight 

30. A corrposrtion as claimed in claim 6, wherein said therapeutic agents are anticholinergics. 

31. A composition as claimed in claim 30, wherein said anticholinergics are selected from atropine or other solana- 
ceous type alkaloids, either alone or in combination. 

32. A composition as claimed in claim 30 wherein the amount of said anticholinergics vary between 02% and 0.1% by 
weight 

33. A corrposrtion as claimed in any of the preceding claims 1 wherein said f lavonoids are obtained from the plant 

Euphorbia prostata, 

34. A composrton as claimed in claim 33, wherein said f lavonoids are present in an amount between 35 to 62%. 

35. A composition as claimed in claim 34, wherein said flavonoids are apigenin-7-glycoside, luteolirv7-glycoside, 6- 
methoxy quercetin 3 glycoside, quercetin and luteolin. 

36. A corrposrtion as claimed in claim 35, wherein apigenin-7 -glycoside is present in an amount between 30 to 45% 
by weight, luteolin-7-glycoside is present in an amount between 3-9%, 6 methoxy- quercetin glycoside is present 
in an amount between 1 to 6% and quercetin and luteolin are present in an amount between 1 to 2%. 

37. A composition as claimed in claim 1 which comprises tannins (5%), resins and gums (10-15%), pigments, sterols 
and triterpenoids. 

38. A composition as claimed in claim 1 which is in the form of a local cream, ointment, solution, spray, foam, suppos- 
itory, medicated pad, bandage, powder, suspension, film, flake, oral hard gelatin capsules, soft gelatin capsules, 
tablets (coated and uncoated). sustained release dosage form, liquid, lozenges, buccal or any modified delivery 
dosage form, waffers. caplets. parenteral dosage to be infiltered at the site of the injection. 

39. A process for the manufacture of a normal for the control and prevention of anorectal and colonic diseases which 
comprises drying the plant Euphorbia Prostrata under controlled conditions of temperature and humidity, making a 
powder from the said dried plant, extracting the dry coarse powder to form an extract filtering and distilling the said 
extract repetitively, dehydrating the said extract drying the extract in vacuum to produced the desired pharmaceu- 
tical extract capable of being used along with a suitable carrier/base. 

40. A process as claimed in claim 39, wherein the said dry coarse powder is extracted with aqueous alcohol. 
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41 . A process as claimed in claim 40, wherein the extract is filtered and extracted with ethyl acetate. 

42. A process as claimed in claim 39, wherein the dehydration is carried but over anhy drous sodium sulphate. 

5 43. Use of one or more flavonoids and/or derivatives thereof in the manufacture of a medicament according to any one 
of claims 1 to 38 for use in the control and prevention of anorectal and colonic diseases. 
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